P
ransportation
A [nstitute

oo A Comparison of text

classification models applied
to highway closure severity

Neha Alluri




Purpose

* Highway closure

= roadway congestion

e How can we understand

Highway closure data?

« How is this information useful to

us?



Key Characteristics

 Multi-label text classification

» 4 Severity Categories:

o Not Severe

o Slightly Severe
o Mostly Severe
o Severe

e HCRS Database




Construction (US 60)

- Delays due to slow moving road repair operations.
- Watch for flag personnel directing traffic.
- Motorists should expect delays

I Rehabilitation of US 60 from the New Mexico State
| Lime fo 5.3 miles West of Bovina
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text classification

Take data from
TxDOT Highway
Conditions

_,Split into Testing and

. trainig sets

——Train and Test model —— Store Model

Predict new labels for
unseen descriptions




Framework for multi-label text classification

Information Retreaval

Data Set Creaton

Model Building

Model Analysis

Write information Take data f:']DIIl
into HCRS Database TxDOT Hirhwaw
l Construction (US 60) X

Expected to end on Affected Direclion
. . 1["3112"24 6:00 PM North and
Pull Descriptions -

From All entries

- Delays due fo slow moving road repair operations.
- Watch for flag personnel directing traffic.
- Motorists should expect delays

' Rehabilitation of US 60 from the New Mexico State
I Line to 5.3 miles West of Bovina

Set up model based 1 of 1

on seperate libraries Store Model

Accuracy, training and /rcdjct new labels for J
testing time, confusion, sum

unseen descriptions
of errors




Framework for multi-label text classification

. Write information Take data from
Information Retreaval into HCRS Database TxDOT Highway
Conditions

|

Pull Descriptions Clean Data _, Splitinto Testing and
From All entries trainig sets

Data Set Creaton

- Due to a public, or special event.<br/><br/><br/>Speed Limit Reduced to 55 MPHWatch for Debris Removal Crews

- Center lane closed.<br/><br/><br/>SH 121 Frontage Rd from Brazos Blvd to Cheek-Sparger Rd. Ragle will close — Store Model
center lane on SB SH 121 Frontage Rd to provide more workspace for concrete pouring in pavement.

- Alternating lanes closed.<br/>- Motorists should expect delays.<br/><br/><br/>

due to a public or special event speed limit reduced to 55 mphwatch for debris removal crews =15 for

center lane closed sh 121 frontage rd from brazos blvd to cheeksparger rd ragle will close center lane on sb sh 121 tlons
frontage rd to provide more workspace for concrete pouring in pavement

alternating lanes closed motorists should expect delays




Framework for multi-label text classification

. Write information Take dﬂt%& from
Information Retreaval into HCRS Database TxDOT Highway
l Conditions
Pull D ipti d
Data Set Creaton escripions

From All entries
-Linear Support Vector Machine
-Logistic Regression

-Naive Bayes Classifier
-Doc2vec with Logistic

. q: Set up model based Regression
Model Bl.llld]l]g on seperate libraries -BOW with Keras Store Model

-Word2vec with Logistic
Regression

Accuracy, training and

Model AIIHIYSiS testing time, confusion, sum
of errors

Predict new labels for
unseen descriptions




Results — Time and Accuracy

Word2vec with Logistic Regression Word2vec with Logistic Regression
BOW with Keras BOW with Keras

Doc2vec with Logistic Regression Doc2vec with Logistic Regression
Naive Bayes Classifier Naive Bayes Classifier
Logistic Regression Logistic Regression

Linear Support Vector Machine Linear Support Vector Machine
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True label

Results — Confusion,
Prediction Time and
Sum of Errors

Not Severe
Slightly Severe
Mostly Severe

Severe

Mot Severe Slightly Severe  Mostly Severe

Predicted label

Severe

Logistic Regression - Visualized Confusion Matrix
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Applications

HCRS Severity for all conditions in Texas
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Further Research

* The process of data transformation could lead to new insights.

* The results gained from this research could help prepare for road

closures in advance.
* Analyze patterns based on conditions to identify high risk highways.

» Study real-time effects of highway closures based on daily traffic.
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